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An experiment of the fusion phenomena produces 
many sets of time-varying measured values. As a set of 
the values constitutes a waveform, a lot of waveforms 
are produced. If the waveforms similar to the specified 
one can be obtained by using a computer, the burden of 
researchers in searching similar waveforms will be 
extremely decreased. Finding the similar waveforms 
may bring us new breakthrough. However, quick 
retrieval of the similar waveforms from a lot of 
waveforms is a difficult task. We address to the issue on 
this kind of retrieval. In this study, the waveforms of the 
data values measured with bolometers, which give us 
the calorie of the radiation, are used. 
A retrieval method based on the Fourier 
Transformation has been proposed [1]. In this method, 
the Fourier Transformation is applied to a waveform, 
and the first k coefficients obtained are used as the 
feature values of the waveform. These coefficients are 
stored into an R-tree index. The R-tree is a 
multidimensional index structure. The waveforms 
having the coefficients similar to those of the specified 
waveform can be quickly retrieved by using the R-tree 
index. As the coefficients except the first one are 
complex values, storing the first k coefficients results in 
storing a point in the space of 2k - 1 dimensions. Here, 
the distance between two points is calculated as the 
Euclid distance. This method has the drawback that the 
retrieval characteristic is not good because the different 
waveforms often have the similar first kcoefficients. 
A retrieval method is proposed to address to this 
problem. This method is based on the Fourier 
Transformation, and has the two steps in retrieving the 
similar waveforms. The first step selects the candidates 
by using an R-tree of the 2k - 1 dimensions as described 
above. In the second step, the candidates obtained in the 
first step are examined whether these are similar to the 
specified waveform by using the largest m coefficients, 
which are not the first kcoefficients. 
From here on, the best pair of k and m is tried to be 
decided in order to obtain the similar waveforms. The 
values of the real parts and imaginary ones of the 
averaged coefficients of low orders obtained from the 
waveforms of 1000 data examined. It is thought that the 
approximate similarity can be decided by using the first 
two coefficients, the first three ones, or the first four ones 
because these absolute values are larger than those of 
the other higher order coefficients. 
Next, the pair best in retrieving the good 
candidates is tried to be obtained by varying m with 2, 4, 
6, and 8 for k of 2, 3, and 4. Here, the answer waveforms 
are decided in advance to several key waveforms. In the 
experiments, the orders of these answer waveforms in 
the list of the retrieval result are examined. The 
experiments show that the case of k=3 and m=4 is the 
best pair for retrieving the similar waveforms. 
An example of the retrieval of the similar 
waveforms is shown in Fig. 1. The top waveform (Fig. 
l(a)) is the specified waveform, which is called a key 
waveform. The bottom waveform (Fig. l(b)) is the first 
candidate of the retrieval result. 
We proposed the retrieval method of obtaining the 
similar waveforms. The proposed method has two steps. 
The parameters for obtaining the good retrieval results 
are experimentally obtained. Future research includes 
the application of the proposed method to the other 
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Fig.1. An example of the similarity retrieval. 
(a) key waveform, (b) retrieved waveform. 
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